ACCELERATORS
of cure. For example, not only is it possible to effect vulcanisation in a shorter
time, but also at a lower temperature, a circumstance which allows of the
introduction of colouring materials which are unstable under normal vulcanis-
ing conditions. Again, in the presence of accelerators vulcanisation proceeds
with a lower proportion of added sulphur than would otherwise be required;
less free sulphur will thus remain in the finished article, which will consequently
exhibit less tendency to " blooming.'* Further, the tensile properties of
vulcanised rubber made with an accelerated mixing are generally superior to
those of the same mixing cured without an accelerator.
RELATIVE ACTIVITY OF ACCELERATORS
As perhaps might be expected, the activity of the different accelerators
varies considerably; not only is this the case, but a particular accelerator
may prove more effective in presence of certain compounding ingredients than
in their absence. The most notable instance of this behaviour is exemplified
in the activating influence of zinc oxide. The fact that certain accelerators
attain their maximum activity only in the presence of zinc oxide was estab-
lished some time ago, but there does not seem to be any definite pronouncement
relative to its discovery. It is quite likely that the introduction of zinc oxide
into an accelerated mixing arose from a desire to provide a neutral or non-
acid medium for the development of the full activity of the basic organic
substances first employed. Apart from this consideration, the value of an
accelerator would depend on whether it could be used with advantage in
compounded as well as uncompounded mixings, the majority of which contain
zinc oxide. It thus became a recognised part of laboratory procedure to test
the activity of accelerators not only in pure rubber sulphur mixings, but also
in those containing zinc oxide. Definite mention of this behaviour appears to
have been first made in 1919 by Cranor,* who, working with a variety of
mixings containing accelerators, included 1 per cent, of this filler in order that
the best results might be obtained " with accelerators which exert a maximum
effect only when used in the presence of zinc oxide."
The effect of even small proportions of zinc oxide may be gathered from
the results obtained by Twiss and his collaborators. Thus the addition of
J per cent* of hexamethylenetetramine to a standard 90 : 10 rubber-sulphur
mixing was shown to reduce the time necessary for the attainment of maximum
tensile strength from 80 to 70 minutes; in the presence of 1 per cent, of zinc
oxide the time was reduced to 40 minutes.f Thiocarbanilide is dependent to
* I. R. J., 1919, 63, 1199.
f Twifis and Brazier, J. S. C. I., 1920, 39, 130 T.